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1. Introduction  
 

The Saving Mothers, Giving Life (SMGL) initiative [1] is a public-private partnership 

launched in 2012 by the U.S. Secretary of State Hillary Clinton to dramatically reduce 

maternal and newborn mortality in sub-Saharan African countries. 

 

The initiative promotes an integrated health system approach that addresses the "three 

delays" associated with maternal and newborn deaths:  

1. delays in seeking appropriate care, 

2. delays in reaching care in a timely manner; 

3. delays in receiving high-quality care at a health facility. 

 

In Nigeria, the SMGL initiative works in partnership with the government of Cross-River 

State to implement this approach and therefore ensure that every pregnant woman has 

access to clean and safe normal delivery services, including prevention of mother-to-child 

transmission (MTCT) and, in the event of an obstetric complication, life-saving 

emergency care within two hours will be employed. 

 

The present study has been conducted to have a greater understanding of the accessibility 

to Basic and Comprehensive Emergency Obstetric and Neonatal Care 

(BEmONC/CEmONC) facilities among Local Government Areas in Cross-River State 

and therefore inform SMGL interventions on the second delays listed here above. 

 

2. Measured indicators and assumptions 

The following set of indicators has been defined in order to inform SMGL about potential 

delays in reaching care in a timely manner within the Cross River State: 

1. Evolution of the accessibility coverage for 1, 2, 3 and 4 hours of travel time to the 

nearest BEmONC facility meaning those providing the 7 signal functions;  

2. Evolution of the accessibility coverage for 1, 2, 3 and 4 hours of travel time to the 

nearest CEmONC facility meaning those providing the 9 signal functions.  

3. Travel time between each BEmONC and the closest CEmONC facility to identify 

which BEmONC facilities which itself further away than 1, 2, 3, 4 hours of travel 

time of a CEmONC facility;  

 

These indicators have been calculated for three groups of health facilities, namely: 

1. The fully functional EmONC facilities independently from the number of 

deliveries performed over a year; 

2. The fully functional EmONC facilities and the partially functional EmONC 

facilities in which at least 30 deliveries took place over a year; 

3. The fully functional EmONC facilities and all the health facilities in which at 

least 30 deliveries took place over a year, meaning including those not performing 

any EmONC signal functions.  
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While measuring the indicators for the first group of health facilities will provide an 

estimation of the current situation in terms of accessibility coverage to EmONC services, 

measuring these same indicators for the second and third groups will themselves inform 

the SMGL program on the gain and potential gaps in accessibility coverage when 

increasing the number of fully functional facilities in the State. 

 

The following assumptions have been considered when measuring the above mentioned 

indicators and this for the three groups of health facilities: 

- A Basic Emergency Obstetric Care (BEmONC) facility is a health facility that is 

performing all the 7 Basic EmONC functions, namely [2]: administer parental 

antibiotics, administer uterotonic drugs (i.e. parental oxytocin), administer parental 

anticonvulsants for pre-eclampsia and eclampsia (i.e. magnesium sulphate), 

manually remove the placenta, remove retained products (e.g. manual vacuum 

extraction, dilation and curettage), perform assisted vaginal delivery (e.g. vacuum 

extraction, forceps delivery), perform basic neonatal resuscitation (e.g. with bag and 

mask); 

- A Comprehensive Emergency Obstetric Care (CEmONC) facility performs all the 

signal functions of a BEmONC facility plus [2]: surgery (e.g. caesarean section), 

and blood transfusion; 

- CEmONC facilities are also considered to be BEmONC facilities as they are 

performing the 7 Basic EmONC functions as well; 

- Would a complication requiring blood transfusion and/or surgery occur during the 

delivery in the BEmONC facility, the patient should be transferred to a CEmONC 

facility; 

- A health facility has been considered as a partially functional BEmONC facility 

when performing at least 1 of the 7 basic EmONC signal functions; 

- A health facility has been considered as a partially functional CEmONC facility 

when performing at least 1 of the 7 basic EmONC signal functions and at least 1 of 

the 2 additional comprehensive EmONC signal functions; 

- It has been considered that health facilities having performed at least 30 deliveries 

over a year but not performing any EmONC signal functions would potentially be 

upgraded to become a BEmONC but not a CEmONC facility; 

- The assumption is that women would walk or be carried from their home to the 

nearest road. This would take place during early labour (assuming that a birthing 

plan has been developed and that the woman has the support of her family to initiate 

care seeking as labour commences). At this stage in the delivery process a 50% 

reduction in walking speed is assumed. Upon reaching a road, women would then 

travel by motor vehicle to the nearest BEmONC facility; 

- The transfer between the BEmONC facility to the CEmONC facility is done using a 

motor vehicle (4 or 3 wheels,é) 

- Analyzes are performed considering transportation conditions during the dry 

season. While the tool used here (see Chapter 3) can account for areas and/or roads 

being flooded during the wet season, this particular context has not been analysed 

here; 
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- Patient movements across sub national administrative boundaries (States and 

LGAs) have been considered in the analysis but country borders have been 

considered as closed even if patient movement across these borders are expected as 

well.  

 

It is important to note here that the model being used: 

- Assumes that: 

o Women have enough resources to pay for the transportation cost to the 

health facility; 

- Does not consider: 

o The availability of waiting homes to allow for women living in remote areas 

to come close to an EmOC facility before the due date and therefore 

increase accessibility. 

3. Tool used for the different analyses: AccessMod 5.0 

All analyzes conducted in the context of this project have been possible thanks to the use 

of AccessMod. 

 

AccessMod is a toolbox developed by the World Health Organization (WHO) to provide 

Ministries of Health, and other health partners, with the possibility to use the power of 

Geographic Information System (GIS) to: 

- Measure physical accessibility to health care, 

- Estimate geographical coverage (a combination of availability and accessibility 

coverage) of an existing health facility network, 

- Scale up the existing health facility network. 

 

AccessMod uses a specific set of algorithms on a series of GIS layers containing the 

information influencing the time taken by a patient to reach a particular health facility 

depending on the mode of travel (for example, by feet, by car, etc). 

 

While version 1 to 4 have of AccessMod have been developed as an extension to Esri's 

GIS technology, version 5 has itself been developed as a standalone tool based on open 

source solutions and this in order to allow for a larger use. In addition to this, version 5 

does give access to the following new analytical capabilities: 

- Referral analysis to measure travel time and distances between two sets of 

facilities; 

- Zonal statistics to extract population coverage figures according to specific zone 

boundaries (administrative or health divisions for example). 

 

Version 5 of AccessMod is composed of six modules, namely: 

- Module 1 to create the combined land cover distribution grid based on the land 

cover, road and hydrographic network layers; 
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- Module 2 to measure physical accessibility (travel time) to or from a given health 

facility network; 

- Module 3 to analyze the geographic coverage an existing health facility network 

through the generation of catchment areas and determination of the population 

covered by each of the facilities; 

- Module 4 to measure travel time and distance between two set of health facilities 

to simulate referral; 

- Module 5 to extract population coverage figures according to a specific zone 

boundaries; 

- Module 6 to determine the locations for new health facilities, and the population 

they cover, to scale up an existing network or to perform different analyses when 

no information about the location of the existing health facility networks is 

available (e.g. for cost-effectiveness analysis). 

 

Modules 1, 2, 4 and 5 have been used in the context of the present project. While version 

5.0 is still in beta phase, these modules are already fully functional. Once the tests 

finalized this new version of AccessMod will be available for free download and non-

commercial use from AccessMod's page on WHO's web site [3]. 

 

4. Data and national norms used in the different analyses 

Performing the different analyses considered in the context of this project requires an 

important volume of data that can be grouped into three main categories:  

- Statistical data, 

- Geospatial data, 

- National norms, 

 

The only statistical data needed to perform the analyses was the 2015 LGA number of 

pregnant women observed in 2015 for the Cross river State. 

 

From a geospatial data perspective, the different analyses required having the following 

at disposal: 

1. Administrative boundaries; 

2. Geographic location of all the EmONC facilities; 

3. Transportation network; 

4. Hydrographic network (major rivers and water bodies); 

5. Land cover; 

6. Digital Elevation Model (DEM); 

7. Spatial distribution of the number of pregnant women. 

 

When it comes to national norms, the maximum travel speed expected for a motor 

vehicle on the different types of roads observed in the country was necessary. 
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The following sections describes more in details the sources of the data and norms used 

for the Cross River State as well as the potential preparation, adjustments or 

transformations that have been applied to obtain the final dataset necessary to implement 

the different analyses.  

 

It is important to emphasize here the potential temporal discrepancies that exist between 

the different datasets that have been used. These needs to be taken into account when 

looking at the results of the different analyses: 

- The HFA has been implemented in two phases, December 2014 for the Southern 

part of the State and June-July 2015 for the Northern part. Changes in the 

EmONC status might therefore have occurred over the 6 month period between 

the two data collection exercises; 

- The LGA number of pregnant women is based on the 2006 census data [4] that 

have been projected to obtain estimates for 2015 (see Section 4.1.1); 

- The temporal representativeness of the geospatial dataset used, mainly the road 

network and land cover, are difficult to estimate. A temporal shift is therefore 

possible among GIS layers and between the statistical and geospatial data being 

used. 

 

4.1 Statistical Data 

4.1.1 LGA Number of pregnant women for 2010 and 2015 

 

The latest population census conducted in Nigeria took place in 2006. At that time, the 

total population in the country has been estimated to be of 140,431,790 inhabitants [4]. 

 

The population figures collected at that time down to the LGA level are accessible from 

the web site of the National Population Commission (NPC) [4]. Table 1 provides these 

figures for the State of Cross River. 

 

The documents posted on this web site [4] do also provide inter-census growth rates at 

both the national (3.183) and State level, the one for Cross river being of 2.89. 

 

In the absence of a more recent census, projected population figures from the 2015 world 

population prospects database published by the United Nation Department of Economic 

Social Affairs can be used to have an idea of the evolution of the population at the 

national level [5]. This database provides the following total population figures (medium 

variant) for Nigeria: 

- 159,424,742 inhabitants for 2010 

- 182,201,962 inhabitants for 2015 
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LGA code LGA name
2006 Census 

population [4]

NGA009001 Abi 144,317

NGA009002 Akamkpa 149,705

NGA009003 Akpabuyo 272,262

NGA009004 Bakassi 31,641

NGA009005 Bekwara 105,497

NGA009006 Biase 168,113

NGA009007 Boki 186,611

NGA009008 Calabar South 191,515

NGA009009 Calabar-Municipal 183,681

NGA009010 Etung 80,036

NGA009011 Ikom 163,691

NGA009012 Obanliku 109,633

NGA009013 Obubra 172,543

NGA009014 Obudu 161,457

NGA009015 Odukpani 192,884

NGA009016 Ogoja 171,574

NGA009017 Yakurr 196,271

NGA009018 Yala 211,557

Total 2,892,988
 

Table 1 - LGA level population for the State of Cross River (2006 census) 

 

In comparison, applying the national level inter-census growth rate of 3.183 to the total 

population observed during the 2006 census provides the following figures: 

- 159,183,494 for 2010 

- 186,182,470 for 2015 

 

While comparable for 2010, the difference between the two sources is important for 2015 

and indicative of an expected reduction in growth rate over the recent years. In order to 

be consistent with the UN figures, it has finally been decided to use the 2015 world 

population prospects figures as reference for the present project. 

 

The above decision required applying a similar adjustment at the sub national level. This 

has first been done by estimating the State level population over the entire country using 

the 2006 census population and inter-state growth rate figures
1
 and adjusting the resulting 

values to match the total population reported in the 2015 world population prospects for 

2010 and 2015. The result of these calculations is reported in Annex 1 and gives the 

following total population figures for Cross River
2
: 

- 3,243,375 for 2010 

- 3,645,371 for 2015 

                                                 
1
 The growth rate has been considered as homogenous over the all State and constant through time. 

2
 Please note that applying the State level inter-census growth rates result in slightly different national 

figures than using the national growth rates of 3.183. The former figures have nevertheless been kept to 

obtain the final UN adjusted figures. 
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These figures have been used as reference to calculate the LGA total population and 

number of pregnant women for Cross River. These estimations have been obtained as 

follow (Annex 2): 

1. To account for the transfer of the Bakassi peninsula to Cameroon in August 2008, 

and the fact that we don't yet have the boundaries for the new Bakassi LGA (See 

Section 4.2.1), the 2006 population for the Bakassi LGA (Table 1) has been added 

to the one of Akpabuyo in Annex 2 to form the virtual LGA of Bakassi/Akpabuyo 

considered in the present project (Table 3); 

2. The LGA level total population figures from the 2006 census have been projected 

for 2010 and 2015 using the Cross River inter-census growth rate of 2.89; 

3. The results from step 2 have been adjusted to match the total state level figures 

mentioned here above; 

4. The LGA level number of pregnant women has been estimated considering that 

5%
3
 of the total population was pregnant. 

  

Figure 1 does itself present the LGA distribution of the number of pregnant women for 

2015. 

 

As we can see from Annex 2 and Figure 1, the LGAs presenting the highest number of 

pregnant women are spread in different part of the State, the highest number being 

observed in the merged Akpabuyo/Bakassi LGA in the South. 

 
Figure 1 - LGA level distribution of the number of pregnant women for 2015 

                                                 
3
 Figure based on the 2006 census and used by different projects including the USAID country office in 

Nigeria and the WorldPop program [15] 
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4.2 Geospatial Data 
 

To ensure compatibility between sources, and in order for AccessMod to produce correct 

results, all the geospatial data presented in this section have been homogenized in terms 

of projection and spatial resolution (for geospatial data in raster format). 
 

When it comes to projection, it has been decided to use the Universal transverse Mercator 

(UTM) projected coordinate system as the data needs to be projected in a metric system 

when using AccessMod. Here are the different elements that define this particular 

projected coordinated system when it comes to the UTM zone in which the Cross River 

State is located (Zone 32) as they appear in Esriôs GIS software: 

- Projected Coordinate System:  WGS_1984_UTM_Zone_32N 

- Projection:    Transverse_Mercator 

- False_Easting:    500000.00000000 

- False_Northing:   0.00000000 

- Central_Meridian:   9.00000000 

- Scale_Factor:    0.99960000 

- Latitude_Of_Origin:   0.00000000 

- Linear Unit:     Meter 

 

The geographic coordinate system on which the UTM system is based is the following: 

- Geographic Coordinate System: GCS_WGS_1984 

- Datum:     D_WGS_1984 

- Prime Meridian:    Greenwich 

- Angular Unit:     Degree 

 

The spatial resolution of the GIS data in raster format used in this project (land cover, 

DEM and distribution of pregnant women) has itself been decided based on two criteria: 

1. The resolution of the freely available data for the concerned layers; 

2. The volume of RAM memory in the computer used to perform the different 

analyses. 

 

In view of the above, the spatial resolution finally used is the one of the Digital Elevation 

Model (DEM) which is of 0.00083333333 degrees when the data is unprojected 

(geographic projection). This corresponds to 92.595703 meters for Nigeria once projected 

according to the above-mentioned projected coordinate system. 
 

While 92.595703 meters is a quite high resolution, this still remains a simplification of 

the reality when performing the different analyses in AccessMod. 
 

As an example, a road, which in reality would seldom be wider than 10 meters, would be 

presenting a width of 92.595703 meters during the different analyses.  

 

This simplification has an impact on the travel time calculated by the model over cells 

crossed by a road. More specifically, the model would consider patients to be travelling 
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by road over the all surface of these cells while she/he would normally still have to cross 

some lands by feet before reaching the road. This being said this distance would be 

shorter than 90 meters which walking at a speed of 2.5 km/hour corresponds to a little 

more than 2 minutes.  

 

Another impact concerns roads located along rivers. In this case, it can happen that the 

combination of the road and river network layers in AccessMod result into the creation of 

artificial bridges and therefore potential movement across rivers that do not exist in the 

reality. 
 

These cases are nevertheless very limited with a resolution of 92.595703 meters. In 

addition to that, AccessMod 5.0 runs a cleaning process aiming at correcting such bridges 

when combining these layers. 

 

Taking all the above into account, the following sections describe more in details the 

source of the geospatial data used in the context of this project as well as the 

modifications performed on them before conducting the different analyses leading to the 

indicators reported in Chapter 2. 

4.2.1 Administrative boundaries and extent of the study area 

 

To be able aggregating the results of the different analyses at the State and Local 

Government Area (LGA) levels it was necessary to have a GIS layer containing the 

actual boundaries of these LGAs for the State of Cross River. 

 

The projected number of pregnant women for 2015 having been based on the 2006 

population census data, it was actually necessary to identify if the LGA boundaries had 

change over the 2006-2015 period. 

 

In addition to that, patients are often crossing administrative and sometime even country 

boundaries to reach the care provider closest to their home. Conducting a physical 

accessibility analysis over the Cross River State should therefore normally have taken 

into account the health services located in the neighboring States and the neighboring 

country - Cameroon. 

 

The border between Nigeria and Cameroon having been considered as closed to patient 

movements in the context of the present project (see Chapter 2), only the facilities located 

in the neighboring States (Abia, Akwa Ibom, Benue and Ebonyi) should have been 

included. 

 

Unfortunately, the Health Facility Assessment (HFA) conducted by USAID only covered 

3 States in Nigeria for the moment: Cross River, Ebonyi and Kogi. 

 

Ebonyi is one of the States neighboring Cross River and the initial plan was therefore to 

also include the HFA data for that State in the present analyses. Unfortunately, while the 
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same questionnaire has been used, the HFA in Ebonyi has only been implemented on a 

random sample of health facilities and not systematically on all the health facilities in 

which at least one delivery took place over the year preceding the assessment.  

 

In view of the above, the HFA data for the State of Ebonyi has finally not been included 

in the present analyses as not comparable to the one collected for the State of Cross 

River. 

 

According to the information collected [6, 7, 8, 9 and information from the field], the 

following changes occurred over the 2006-2015 period for the State of Cross River: 

- The transfer of the Bakassi LGA to Cameroon on August 2008; 

- The creation of a new Bakassi LGA out of the Akpabuyo LGA. 

 

Two different lists of LGAs and LGA boundary maps needed therefore to be obtained, 

namely: 

¶ The list (Table 2) and map (Figure 2) for 2006. These have been obtained from 

the Office of the Surveyor General of the Federation (OSGOF) through Second 

Administrative Level Boundaries (SALB) dataset project; 

¶ The list for 2015 (Table 3) has just been derived from Table 2. When it comes to 

the map, it has unfortunately not been possible to find a document showing the 

boundary of the new Bakassi LGA. In order to still proceed with the analyses, it 

has finally been decided to consider the new Bakassi LGA and the modified 

Akpabuyo LGA as one virtual LGA named Akpabuyo/Bakassi (Figure 3) and 

temporarily coded NGA038XXX  for the rest of the present report. While this 

approach does not allow differentiating between the new two LGAs in the results 

of the analyses it remains geographically consistent. 

 

Please note that: 

- The codes reported in Tables 2 and 3 are those coming from the SALB project as 

no other official codes have been identified in the context of the present project; 

- The change in code observed between Table 2 and 3 as well as the last part of the 

code for Bakassi and Akpabuyo LGAs are due to the transfer of Bakassi to 

Cameroun and the change in geometry this generated for these different 

administrative divisions in this area. Using different codes allows to easily 

identify the geometry which is being referred to in the text of the present report. 
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Abi NGA009001

Akamkpa NGA009002

Akpabuyo NGA009003

Bakassi NGA009004

Bekwara NGA009005

Biase NGA009006

Boki NGA009007

Calabar South NGA009008

Calabar-Municipal NGA009009

Etung NGA009010

Ikom NGA009011

Obanliku NGA009012

Obubra NGA009013

Obudu NGA009014

Odukpani NGA009015

Ogoja NGA009016

Yakurr NGA009017

Yala NGA009018

Cross River NGA009

 
Table 2 - 2006 list o LGAs for the State of Cross River  

 

 
Figure 2 - 2006 State and LGA boundaries for Cross River  

 



Nigeria - Accessibility to EmONC facilities for the Cross River State 

16 

 

 

State NameState Code LGA Name LGA Code

Abi NGA038001

Akamkpa NGA038002

Akpabuyo NGA038019

Bakassi NGA038020

Bekwara NGA038005

Biase NGA038006

Boki NGA038007

Calabar South NGA038008

Calabar-Municipal NGA038009

Etung NGA038010

Ikom NGA038011

Obanliku NGA038012

Obubra NGA038013

Obudu NGA038014

Odukpani NGA038015

Ogoja NGA038016

Yakurr NGA038017

Yala NGA038018

Cross River NGA038

 
Table 3 - 2015 list of LGAs for Cross River State 

 

 
Figure 3 - 2015 State and LGA boundaries for Cross River  
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The study area has then be extended to also take into account the road network in the 

neighboring States as this network can, in some cases, allow to reach a health facility 

faster than using the roads located within the Cross River State. 

 

As a result, the study area covers not only the State of Cross River as observed in 2015 

but also a 50 km buffer around it. The country border being considered as closed (see 

Chapter 2), the buffer in question only extends to areas within Nigeria (in grey in Figure 

4).  

 
Figure 4 - Extent of the study area considered for the analyses over the Cross River State 

(in grey) 

 

All the GIS layers, except the location of the EmONC facilities, have therefore been 

clipped according to the area reported in grey in Figure 4. 

 

4.2.2 Geographic location of the EmONC facilities and associated information 

 

The health care delivery system in Nigeria is organized according to three (3) levels 

(from the lowest to the highest one) [10]: 

- The primary level composed of health facilities (Health centers, clinics, 

dispensaries, and health posts) typically providing general preventive, curative, 

promotive, and pre-referral care; 
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- The Secondary level composed of general hospitals providing general medical 

and laboratory services as well as specialized health services such as surgery, 

pediatrics, obstetrics and gynecology 

- The Tertiary level made of specialist and teaching hospitals as well as federal 

medical centers that have special expertise and full -fledged technological 

capacity that enable them to serve as referral centers for patients from the 

primary and secondary levels and act as resource centers for knowledge 

generation and diffusion. Each state has at least one tertiary facility. 

 

While the public sector (government) is present at all the three levels, privates and faith 

based organization facilities are only operating at the primary and secondary level.  

 

USAID, through Pathfinder International, implemented the Health Facility Assessment 

(HFA) questionnaire in the State of Cross River with the objectives to identify the 

facilities providing Emergency Obstetric and Newborn Care (EmONC). 

 

The assessment got implemented in the Southern part of the State (Abi, Akamkpa, 

Akpabuyo, Bakassi, Biase, Calabar-Municipal, Calabar South, Odukpani and Yakurr 

LGAs) in December 2014 and in the Northern part of it (Bekwarra, Boki, Etung, Ikom, 

Obanliku, Obubra, Obudu, Ogoja and Yala LGAs) in June-July 2015 and covered the 

following facilities for all the sector (public, private, faith based): 

- All the secondary and tertiary level facilities; 

- All the primary facilities in which at least one delivery took place over the 12 

months preceding the assessment. 

 

The complete list of these facilities has been obtained by combining different sources 

together (2012 directory of health facilities from the Ministry in Cross River State, the 

2012 FHI360 Rapid Health Facilities Assessment, the 2013 Department of Community 

Health and Primary Health Care directory, and the LGA Primary Health Care 

Coordinators). The facilities in the resulting list were then visited to validate their 

existence and assess if they at least one delivery in the preceding year. 

 

As a result, the HFA covered 812 facilities distributed as per Table 4 in terms of level and 

sector. 

 

The facilities managed by the army and the police have finally not been considered in the 

analyses and this because their accesses remains restricted to a certain part of the 

population. 

 

Out of the remaining 810 facilities, SMGL has decided to focus support to facilities that 

were either already fully functional or that performed at least 30 deliveries the year 

preceding the assessment. 
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The 135 facilities fulfilling these criteria are reported in Annex 3 and their distribution by 

level and EmONC status for the 3 months preceding the assessment as well as by sector 

and EmONC status is respectively reported in Table 5 and 6. 

Public Army Police Total

Tertiary level 1 1

Secondary level 16 1 3 62 82

Primary level 712 1 4 12 729

Total 729 1 1 7 74 812

Government
Faith Based 

Organization

Private for 

profit

 
Table 4 - Distribution of the health facilities covered by the HFA in Cross River State by 

level and sector 
 

Fully 

functional 

BEmONC

Fully 

fonctional 

CEmONC

Partialy 

functional 

BEmONC

Partialialy 

functional 

CEmONC

Not 

preforming 

any EmONC 

signal function Total

Tertiary Facility 93 3 4 100

Secondary Facility 1 5 17 11 34

Primary Facility 1 1

Total 1 5 111 14 4 135

 
Table 5 - Distribution of the 135 selected health facilities covered by the HFA in Cross 

River State by level and EmONC status for the 3 months preceding the assessment 

Fully 

functional 

BEmONC

Fully 

fonctional 

CEmONC

Partialy 

functional 

BEmONC

Partialialy 

functional 

CEmONC

Not 

preforming 

any EmONC 

signal function Total

Faith Based Organization 2 2 1 5

Government (Public) 97 3 4 104

Private for profit 1 3 12 10 26

Total 1 5 111 14 4 135

 
Table 6 - Distribution of the 135 selected health facilities covered by the HFA in Cross 

River State by sector and EmONC status for the 3 months preceding the assessment 

 

Table 7 does itself provide the number and density of these facilities at both the State and 

LGA level.  
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Per 100'000 

population

Per 1'000 

pregnant 

women

NGA038017 Yakurr 18 9.9 2.0

NGA038001 Abi 13 6.9 1.4

NGA038005 Bekwara 9 2.4 0.5

NGA038011 Ikom 13 9.8 2.0

NGA038009 Calabar-Municipal 12 5.7 1.1

NGA038007 Boki 11 4.7 0.9

NGA038006 Biase 9 3.7 0.7

NGA038018 Yala 11 4.8 1.0

NGA038010 Etung 4 4.0 0.8

NGA038016 Ogoja 8 3.9 0.8

NGA038013 Obubra 6 4.3 0.9

NGA038002 Akamkpa 5 2.3 0.5

NGA038014 Obudu 4 2.0 0.4

NGA038XXX Akpabuyo/Bakassi 7 2.9 0.6

NGA038008 Calabar South 3 1.4 0.3

NGA038012 Obanliku 1 0.4 0.1

NGA038015 Odukpani 1 0.4 0.1

State level 135 3.7 0.7

EmONC density

LGA Code LGA Name

Number of 

EmONC 

facilities

 
Table 7 - Distribution of the 135 selected health facilities covered by the HFA in Cross 

River State by LGA and corresponding facility density for 2015 

 

At the State level, the 2015 density of fully functional EmONC facilities is of 0.82 per 

500,000 population ((6/3,635,371)*500,000) and of 0.68 for fully  functional CEmONC 

facilities, which are both largely below the benchmark fixed by WHO, UNFPA, UNICEF 

and AMDD in the context of the handbook released in 2009 (at least 5 EmONC facilities 

per 500'000 population with at least one of them being a CEmONC facility) [ 2].  

 

As per table 7 and Annex 3, if all the partially functional EmONC facilities together with 

the facilities presenting at least 30 deliveries over a year where converted into fully 

functional ones, these density would respectively reach 18.5 EmONC facilities and 2.6 

CEmONC per 500,000 population, being therefore both above the same benchmark.  

 

Important disparities would nevertheless remain between LGAs (Table 7) but the 

analyses performed here will confirm if this a problem from an accessibility coverage 

perspective. 

 

When looking at Annex 3 it is important to note that: 

- The list is sorted by EmONC status, number of signal functions being performed 

then alphabetical order of the LGA and health facility name; 

- A complete and up-to-date health facility registry does not exist in the Federal 

Ministry of Health of Nigeria. As such: 

o The Unique ID does not correspond to an official codes but the HFA form 

number which has been modified to be made unique as there were some 
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duplicate between the two round of implementation. More specifically, 

1000 has been added to the form number for the Northern part of the State 

and 2000 to the same form number for the southern part of the State; 

o We could not verify if the health facility name reported in this annex are 

spelt correctly. In any case, some of the facility names definitively appear 

to be truncated and several facilities present the same name. The HFA 

database would have therefore have benefited from some more cleaning. 

- The LGA codes and names  corresponds to the one reported in Table 3 

- Two facilities, the Eyo Medical Center and Awukam Clinic, which are 

respectively a fully functional CEmONC and fully functional BEmONC, 

performed less than 30 deliveries over the year preceding the assessment; 

 

The geographic location of each facility has been collected during the implementation of 

the HFA. Unfortunately, the lack of proper data collection protocol and the use of 

different devices during this exercise (GPS device or GPS enabled mobile phone) lead to 

a significant number of errors in the geographic coordinates for these facilities (points 

falling outside the correct LGA or even the country and/or in areas without buildings). 

 

These errors have been identified through different tests performed in ArcGIS and 

Google Map and have then been corrected either by the staff in the field or by using 

coordinates from an online health facility database developed in the context of the 

Nigeria MDG Information System (NMIS) [11]. It is important to mention here that, 

while including an important number of health facilities (20,400), the NMIS data set is 

unfortunately no standardized and often incomplete, especially when it comes to the 

name of the health facility, making it difficult to be used. It is also not clear if the data it 

contains has been validated by the Federal Ministry of Health before being posted on the 

web site. 

 

The final geographic coordinates for the 135 health facilities considered here are reported 

in Annex 3. The corresponding Easting/Northing (UTM system), also reported in this 

annex, have themselves been obtained by projecting the original coordinates in ArcGIS. 

 

Figure 5a presents the geographic location of the fully functional BEmONC and 

CEmONC facilities while Figure 5b presents the location of the partially functional ones 

together with those that do not perform any signal functions but covering more than 30 

deliveries in a year.  

 

As we can see from Figure 5a and b, all the fully functional facilities and well as all the 

CEmONC facilities (fully and partially functional) are all located in the Northern part of 

the State. 

 

It is also important to mention here that some of the final coordinates are falling outside 

of the boundary of the LGA in which the facility is located but this has been checked and 

not due to an error in the coordinates itself but to a difference of scale, and therefore 
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accuracy, between the boundary layer being used (Figure 3) and the coordinates that have 

been collected with a higher precision with the GPS device. 

 

a)   b)  

 

Figure 5 ï Location of: a) the fully functional EmONC facilities and b) partially 

functional EmONC facilities together with those not performing any signal function but 

presenting more than 30 deliveries in a year used in the different analyses 

 

Referral between a BEmONC and CEmONC facility is conditional to the availability of a 

functioning motorized vehicle for the transfer of the patient. If such vehicle is not 

available, the BEmONC facility might have to contact the CEmONC facility, or another 

facility, in order to send such vehicle, which would of course significantly increase the 

referral time. 

 

In order to consider these parameters in the analyses, the following variables have also 

been extracted from the HFA and this for all the 135 facilities mentioned here above 

(Annex 4): 

Å Presence of a motorized vehicle: 

o 4 wheels motor vehicle (variable: VEH4AV) 

o Motorized tricycle (VEH3AV) 

Å Communication media: 

o Landline telephone in the maternity area (LTELMAV ) 

o Landline elsewhere in the facility (LTELFACAV) 

o Cell phone owned by facility (CELFACAV) 

o Cell phone owned by individual (CELINDAV) 

o Cell phone signal available (CELLSIG) 

o Two-way radio (TWRADAV) 
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When looking at Annex 4 please note that: 

- The table is sorted according to the availability of motorized vehicle before the 

availability of communication media (landline and cell phone before two ways 

radio); 

- The availability of a motorcycle (2 wheels) has not been taken into account as not 

considering as being an appropriate transportation media for a women needing 

referral due to complications during delivery; 

- The availability of boats has not been taken into account here as not available in 

any of the 135 facilities considered in the analyses; 

- Cell phones have only been considered as functioning if the cell phone signal was 

present as well; 

- Two-way radios have been considered separately from landline and cell phones in 

the analysis and this to account for the fact that these represent two distinct set of 

devices that do not communicate with each other; 

- The awareness of the phone number for the nearest CEmONC facility, or the 

facility that could provide a motor vehicle for referral, has not been asked during 

the HFA. It has therefore been considered that this information was known by the 

concerned facilities; 

- the HFA asked if the communication media (landline, cell phone or two-way 

radio) was used for referral but this information has not been taken into account 

here considering that, if there is an emergency, and that a communication media is 

available in the facility, the media would be used for the referral to take place; 

- Some information was missing in the final database. The corresponding cells are 

highlighted in grey in Annex 4 and these cases have been treated as if the vehicle 

or the communication was not available in the rest of the analysis. 

 

Table 8 presents the availability of a functioning motorized vehicle on site and this by 

EmONC status and Table 9 the availability of communication media for the facilities that 

do not have access to such vehicle. 

 

Yes No

Fully functional BEmONC 1

Fully functional CEmONC 3 2

Partialy functional BEmONC 17 94

Partialy functional CEmONC 6 8

No signal functions 4

Total 26 109

Motor vehicle available 

on site and functioningEmONC Status

 
Table 8 - Availability of a functioning motor vehicle on site by EmONC status  

 



Nigeria - Accessibility to EmONC facilities for the Cross River State 

24 

 

Yes No Yes No

Fully functional BEmONC 1 1

Fully functional CEmONC 2 2

No signal functions 3 1 4

Partialy functional BEmONC 80 14 3 91

Partialy functional CEmONC 7 1 8

Total 93 16 3 106

Functioning 

phone 

(landline/cell)
EmONC Status

Functioning two-

way radio

 
Table 9 - Availability of a functioning communication media by EmONC status for the 

facilities not having a functioning motor vehicle on site 

 

The following can be observed from Table 8 and 9: 

- The fully functional BEmONC facility as well as two of the fully functional 

CEmONC facilities do not have access to a functioning motor vehicle on site; 

- 84.7% of the partially functional BEmONC and 57.1% of the partially functional 

CEmONC, as well as the facilities not performing any of the EmONC signal 

functions, finds themselves in the same situation; 

- 85.3% of the facilities that do not have a functioning motor vehicle on site do 

nevertheless have access to a functioning phone (landline or cell). Among the 

remaining 16 facilities that do not have access to such communication media only 

3 of them have access to a two-way radio. 

 

In view of the above, it appears that upgrading partially functional EmONC facilities into 

fully functional ones might also require investing in motor vehicles and/or 

communication media to facilitate referral. 

 

 

4.2.3 Land cover 

 

This project used the freely accessible 30-meter resolution global land cover distribution 

grid released by the National Geomatics Center of China [12].  

 

In order to match the projection and spatial resolution set for the project (see Section 4.2) 

the original grid has been reprojected and resampled before simplifying the original 

classification as per Table 10. 

 

Figure 6 does itself present the landcover distribution grid resulting from this process. 
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Original class 

code
original class label

Simplified class 

code
Simplified class label

10 Cultivated land 4 Medium dense vegetation

20 Forest 5 Dense vegetation

30 Grassland 3 Low dense vegetation

40 Shrubland 3 Low dense vegetation

50 Wetland 6 Water

60 Water bodies 6 Water

80 Artificial surfaces 2 Built areas

90 Bareland 1 Bareland  
 

Table 10 - Simplified classification for the global land cover distribution grid 

 

 
Figure 6 ï Land cover distribution layer used in the different analyses 
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4.2.4 Transportation  network 

 

The starting point for creating the transportation network layer over the study area is the 

one developed by the OpenStreetMap (OSM) community of volunteers and extracted 

from the bbbike web site [13] on February 12th, 2016. 
 

Despite the great work done by the volunteers and other institutions such as the Bill and 

Melinda Gates foundation to reach completeness over the all country, the OSM datasets 

still present three major limitations towards its use without adjustments in the context of 

the present project, namely: 

1. It is not complete in some part of the Cross River State; 

2. The road classification used by the OSM community does not match the national 

classification; 

3. An important number of the segments remain unclassified and, when classified, 

the classification does not always match the type of road observed on satellite 

images or on different sources. 

 

The following process has therefore been applied in order to address these issues as much 

as possible: 

1. The segments presenting the following classes in the OSM layer have been 

removed as they are not considered as being part of the transportation network in 

the context of the present project: 

o Bridleway 

o Bus stop 

o Construction 

o Cycleway 

o Emergency access 

o Proposed 

o Footway 

o Path 

o Pedestrian 

o Rest area 

o Services 

o Steps 

2. The segments presenting the following categories were then reclassified: 

o Motorway_link into Motorway 

o trunk and trunk_link, primary and primary_link into Federal road 

o Road, secondary and secondary_link unto State road 

o Tertiary and tertiary_link into rural road 

o Unclassified and unsurfaced into track 

o Livi ng_street, residential and traffic island into Residential road 

3. Another road network layer in GIS format coming from the US Government and 

google map have been used to fill as much as possible the gaps observed in the 

OSM data set. When doing so: 
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o The location of the health facilities (Figure 5) and the hydrographic 

network layer (see Section  4.2.5) have been added to the map not only to 

ensure consistency but also perform an additional check on these two 

layers as well; 

o the priority has been put on filling the gaps over the surface of the Cross 

River State before completing the roads located in the neighbouring States 

and within the buffer presented in Figure  4; 

4. The network resulting from step 3 has been checked and cleaned using the 

following map and google map as references for the attribution of the road types: 

http://www.ra.org.mw/maps/Malawil_Road_Network_All_Roads.pdf [Accessed 

February 25, 2016]. The segments remaining uncertain after this step have then 

been classified as tracks; 

5. Crossing points on rivers have been classified as such to account for the time it 

would take to use a barge to cross them. In some limited areas, travel by boat has 

been added to the layer to account for health facilities in remote villages not 

accessible by road. 

 

At the end of this process, the resulting map (Figure 7) contains the following road 

categories: Motorways, Federal roads, State roads, rural roads, tracks residential roads, 

crossing points and boat routes. 

 
Figure 7 - Transportation network layer used in the different analyses 

http://www.ra.org.mw/maps/Malawil_Road_Network_All_Roads.pdf
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4.2.5 Hydrographic network  

 

The hydrographic network layers (rivers and water bodies) used in the present study have 

also been developed based on the OpenStreetMap (OSM) dataset [13]. 

 

Like for the road network layer (see Section 4.2.4), additional editing work needed to 

nevertheless be performed in order to fill the gaps. 

 

This work has been performed by USAID's GeoCenter using Landsat imagery, ArcGIS 

Online basemap imagery as well as the Digital Chart of the World dataset for reference. 

 

The map resulting from this process is presented in Figure 8. 

 

 
Figure 8 ï Hydrographic network layers (rivers and water bodies) used in the different 

analyses 

 

4.2.6 Digital Elevation Model 

 

The freely accessible 90 meters resolution Shuttle Radar Topography Mission (SRTM) 

dataset produced in 2000 by the NASA in collaboration with other institutions [14] has 

been used without performing any changes on the original dataset (Figure 9). 
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Figure 9 ï Digital Elevation Model (DEM) used in the different analyses 

 

4.2.7 Spatial distribution of pregnancies 

 

The most recent, detailed, and freely accessible population as well as pregnancies 

distribution database in GIS format is the one released in the context of the WorldPop 

project [15]. 

 

Presenting a spatial resolution of 100 meters this dataset is based on the most recent 

census data being desegregated further using probability distribution algorithms and 

projected for different years, all of this taking several parameters into account including 

rural/urban specific growth rates.  

 

In the case of Nigeria, this data set is available for 2010 and 2014 when it comes to the 

total population and for 2010 when it comes to pregnancies. The 2010 version of the 

dataset has therefore been used in the context of the present project. 

 

This dataset first needed to be adjusted to match the following before being used: 

¶ The projection system and spatial resolution presented in Section 4.2; 

¶ The 2015 LGA number of pregnant women reported in Annex 2; 
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This has been done through the application of the following steps: 

1. The original 2010 WorldPop grid has been re-projected according to the 

coordinate system set for the project (see beginning of Section 4.2); 

2. The resulting re-projected grid presenting a resolution of 92.77776 meters it has 

been resampled and snapped to the Digital Elevation Model (DEM) (see section 

4.2) in order to present the resolution set for the project, 92.595703 meters; 

3. The travel time distribution grid resulting from the application of the second 

module of AccessMod has been reclassified to obtain a mask in which any cell 

located outside of the country, corresponding to water areas or being inaccessible 

by feet or motor vehicle have been attributed a value of ñ0ò while all the other 

cells containing a travel time were attributed a value of ñ1ò; 

4. The mask generated under step 3 has been applied to the re-projected and 

resampled pregnancy distribution grid obtained after step 2 using the Spatial 

Analyst > Math > Times tool in ArcGIS; 

5. The LGA boundaries layer in raster format has been used as the input layer for the 

Spatial Analyst>Zonal>Zonal Statistics tool in ArcGIS and this to extract the total 

number of pregnant women per administrative divisions from the grid generated 

in step 4. The result has been saved in a dbf file; 

6. The dbf resulting from step 5 has been imported in Excel and a LGA level 

specific correction factor to be applied on the spatial distribution of pregnant 

women obtained under step 4 has been calculated; 

7. The resulting correction factor table has been linked (join) to the attribute table of 

the LGA boundaries layer using the common code. The shape file has then been 

converted into a raster grid presenting the same resolution than the population 

distribution grid using the Conversion Tools>To Raster>Polygon to Raster tool in 

ArcGIS (The Environment settings>General Settings has been used to set the 

extent of the resulting grid needs to match the one of the travel time distribution 

grid and snapped to that same grid; 

8. The grid obtained under step 7 has been multiplied with the spatial distribution of 

pregnant women generated under step 4 to obtain the final layer which is 

consistent with the total number of pregnant women  estimated for 2015 at the 

LGA level (Annex 2). 

 

Figure 10 presents the gird resulting from the above-mentioned process. 
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Figure 10 ï Spatial distribution of pregnant women for 2015 as used in the different 

analyses 

4.3 National norms 
 

It has unfortunately not been possible to find official national norms regarding the 

maximum speed expected by motor vehicles on the different road types observed in the 

country (Figure 7). 

 

Starting from the 2013 global status report on road safety [16] which indicates a 

maximum enforced speed of 50 km/h on urban roads in Nigeria, inputs received from 

people living in the country have been used to come up with a maximum expected speed 

for each type of road observed in the country (Table 11). It is nevertheless important to 

mention here that motorized tricycles, vehicles some time on site of EmONC facilities 

(Annex 4), might nevertheless not be able reaching the highest speeds reported in Table 

11. 

 

In addition to this, the maximum traveling speed for a pregnant woman walking in her 

last month of pregnancy or being carried (estimated as 50% of the speed of a woman not 

being pregnant, i.e. 2.5 km/h in an open area) has been attributed for each land cover 

class considered here (Figure 6). These speeds are also reported in Table 11. 
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Boats have also been considered as transportation media on some rivers. It has 

unfortunately not been possible to find a reference speed for the type of boats used in 

Nigeria. A speed of 30 km/h has therefore been considered based on a previous similar 

studies conducted in other countries. 

 

Finally, a speed of 20 km/h has been attributed to the crossing points observed over some 

rivers and this to account for the time it would take to cross over by boat and get another 

vehicle on the other side or to use a barge for the vehicle to cross the river itself. 

 

Land cover/road type
Maximum 

speed (km/h)

Transportation 

media

Bareland 2.5 Feet

Built areas 2.5 Feet

Low dense vegetation 2 Feet

Medium dense vegetation 1.5 Feet

Dense vegetation 1 Motor vehicle

Motorway 100 Motor vehicle

Federal road 90 Motor vehicle

State road 75 Motor vehicle

Rural road 50 Motor vehicle

Residential road 50 Motor vehicle

Track 35 Motor vehicle

Crossing point 20 Boat

Boat route 30 Boat  
Table 11 ï Maximum travel speed on the different land cover, road types and boat paths 

considered in the different analyses 

5. Results 

This Chapter presents the results obtained when measuring the indicators reported in 

Chapter 2. 

 

These analyzes have been performed using the following GIS layer and associated data 

described in the previous Chapter: 

1. Location of the health facilities (Figure 5); 

2. Transportation network (Figure 7); 

3. Hydrographic network (Figure 8); 

4. Digital Elevation Model (DEM) (Figure 9); 

5. Land cover (Figure 6); 

6. LGA boundaries as observed in 2015 (Figure 3); 

7. Distribution of pregnant women (Figure 10); 

8. The following travelling scenarios: 

a. From home until the nearest BEmONC or CEmONC facility: Pregnant 

woman walking or being carried until reaching a road or boat route and 

then taking a motor vehicle; 
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b. Between the BEmONC facility and the nearest CEmONC facility in case 

of complication: Use of a motor vehicle. 

9. The maximum travelling speeds reported in Table 11. 

 

 

The following modules of AccessMod have then been used as follow: 

- Module 1 to merge the landcover with the transportation and hydrographic 

network layers; 

- Module 2 to measure the travel time to the nearest BEmONC or CEmONC 

facility; 

- Module 4 to measure the travel time between each BEmONC and the nearest 

CEmONC facility; 

- Module 5 to extract the evolution of accessibility coverage for different travel 

time at both the State and the LGA level. 

 

Finally, the following reference benchmarks have been used to comment on the results: 

¶ The International Conference on Population and Development (ICPD) target of 

having 90% of births assisted by a skilled attendant by 2015 [17] has been used as 

a benchmark for accessibility coverage. In the context of our analyses, we further 

interpreted this target to require that skilled attendance at birth should be available 

for 90% of births. Skilled attendance at birth is interpreted as a skilled attendant 

working within an enabling environment or health system that is capable of 

providing care for normal deliveries as well as appropriate emergency obstetric 

care for all women who develop complications during childbirth.
4
 Other breaks 

have also been used when presenting the geographic coverage results (75, 50, 25 

and 0%) but these do not have any particular programmatic significance, they 

have just been used to facilitate the visualisation of the data on tables and maps. 

¶ The standard for the availability of services suggested in the 2009 hand book for 

monitoring emergency obstetric care is set to be between 2 and 3 hours [2].  

¶ In case of complications, especially haemorrhage, the estimated average interval 

between onset of a postpartum haemorrhage and death is set as being 2 hours 

[18]. This value has therefore been used as benchmark when looking at referral 

between a BEmOC facility, where all women delivering should initially seek care, 

and the nearest CEmOC facility because of severe complications. 

 

The results obtained for the three groups of facilities are reported in the following 

sections. 

                                                 
4
 http://web.unfpa.org/public/home/mothers/pid/4383 [Accessed February 27, 2016] 

http://web.unfpa.org/public/home/mothers/pid/4383
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5.1 Evolution of the accessibility coverage for BEmONC facilities 

 

As per the assumptions reported in Chapter 2: 

- CEmONC facilities have also been considered as BEmONC facilities and this for 

both fully and partially functional facilities; 

- health facilities having performed at least 30 deliveries over a year but not 

performing any EmONC signal functions have been considered for potential 

upgrade to become BEmONC facilities. 

 

The total number of facilities considered for each group has therefore been has follow 

(Table 5): 

- Fully functional BEmONC, including CEmONC, facilities: 6 

- Fully and partially functional BEmONC, including CEmONC, facilities: 131 

- Fully and partially functional BEmONC, including CEmONC, facilities as well as 

facilities having performed at least 30 deliveries over a year but not performing 

any of the signal functions: 135 

 

Figure 11 present the spatial distribution of the travel time to the nearest BEmONC, 

including CEmONC, facilities obtained for the three groups of facilities through the 

application of the second module of AccessMod. 

 

The LGA boundaries layer for 2015 (Figure 3) has then be used to obtained the measure 

of accessibility coverage, expressed as the total number and percentage of pregnant 

women located within the different travel time set for the study (1, 2, 3 and 4 hours ) and 

this at both the State and LGA levels (Annex 5, Figure 12 and 13).  
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a) b)   

c)  
 

Figure 11 ï Travel time to a) the nearest fully functional BEmONC, including CEmONC, 

facility; b) fully and partially functional BEmONC, including CEmONC, facilities and c) 

fully and partially functional BEmONC, including CEmONC, facilities as well as 

facilities having performed at least 30 deliveries over a year but not performing any of 

the signal functions 

 




















































